Pre-emptive morphine treatment abolishes nerve injury-induced lysophospholipid synthesis in mass spectrometrical analysis.
We have previously demonstrated that lysophosphatidic acid (LPA) production in the spinal cord following partial sciatic nerve injury (SCNI) and its signaling initiate neuropathic pain. In order to examine whether LPA production depends on the intense nociceptive signal, we have attempted to see suppression by pre-emptive treatment with centrally administered morphine, which mainly inhibits nociceptive signal at the level of spinal cord. In the present study, we developed a quantitative mass spectrometry assay to simultaneously analyze several species of lysophosphatidyl choline (LPC). The levels of 16:0-, 18:0- and 18:1-LPC in the spinal cord and dorsal root were maximally increased at 75 min after SCNI and then declined, as LPC is converted to LPA by autotaxin (ATX). In atx(+/-)-mice, on the other hand, these levels were similar to wild-type mice at 75 min, but maximal at 120 min, suggesting that this difference is partly due to the low conversion of LPC to LPA in atx(+/-)-mice. When morphine was centrally administered before SCNI, the injury-induced increase of LPC was completely abolished. These results suggest that LPC (or LPA) is produced by injury-induced nociceptive signal, which is effectively and pre-emptively suppressed by central morphine, possibly through known descending anti-nociceptive pathways.